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COMMONWEAt.Tf{ or PUERTO RIco

DEPARTivrnNT OF JUSTICE
I

- PO Box OOl92,iSAN JUAN, PUERTO RIco 00902·0192

ADDWS ALLCOMMlJNTCATIONS TO li-IB SBCMtAty

!

Hon. Johnny Rullan
Secretary ,
Department of Health
PO B-ox 70184
San Juan, Puerto Rico 00936-0184

June 5, 2002

.~. , -.,

•• l'•. , .: "I~ .....
,....j ',,)' Opinion No. 227-02-A

Translated
"

Dear Secretary Rullan:

This 'letter is in response to your request for an opinion as to the legal
basis upon which the Department of Health of the Commonwealth of Puerto
Rico (Department) may adopt, by reference, the amendments to the
regulations administered by the Environmental Protection Agency (EPA).

On March 5, 2002, the Department of Health enacted Regulation No.
6090, General Regulation for Environmental Health (General Regulation),
pursuant to the provisions of Act No.5 of July 21, 1977, as amended, Act to
Protect the Pureness of Drinking Water of Puerto Rico, 12 PR Laws Ann. §§
1551 et seq (Act No.5). The General Regulation established the standards
to be m.et with regards to the drinking water in Puerto Rico. Towards that
end, it provides for the adoption, by reference, of the amendments that may
be approved to sections 141 to 143 of Title 40 of the Code of Federal
Regulations (CFR) and the Safe Drinking Water Act (SDWA) without
complying with the requirements established by Act No. 170 of August 12,
1988, as amended, Uniform Administrative Procedure Act of the
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Commonealth ol Puerto Rico, 3 PR Laws Ann. § § 2101 et seq
(Administrative Act).

You indicate that the EPA questions the validity of adopting
amendments by reference, without complying with the procedure of the
Administrative Act. On August 21, 2000, then Acting Secretary of Justice,
Edda Serrano Blasini, Esq., issued an opinion addressed to Mrs. Jeanne M.
Fox, an oficial of the EPA, expressing that the Department had complied
with the requirements established by the National Primacy Safe Drinking
Water Regulation, as stated in section 141 of the CFR. The opinion certified
that such rules were validly adopted and: incorporated into Puerto Rico's
legal system. However, the opinion did not state the basis in law and
jurisprudence that allowed the Departmentto adopt federal regulations by
reference. This letter intends to fulfill such omission.

Act No., 5 was approved in order to regulate compliance with the
standards t:OJ; -the .purity of the drinking water, ~~.wen. as the level of
tolerance of contaminants. By virtue of section 3 of'Act No, 5, the Secretary
of Health (Secretary) is conferred the authority to enact and enforce the rules
necessary to ensure the safety of drinking water 'in Puerto Rico, in
accordance to the criteria established by the EPA. This includes the
adoption of procedures for monitoring and inspection. .'.'. ...... .

The regulations issued by the Secretary under Act No.5 are aplicable
to. all the systems that offer water for human consumption in Puerto. Rico.
Section 4 of Act No.5 provides that the Secretary can establish variations
and waivers to the approved regulations. This includes the power to. adopt
the conditions he deems necessary and desirable, as long as such conditions
are not less strict than the ones established by the federal regulations under
theSDWA.

In its provisions regarding the safety of drinking water, the General
Regulation establishes that the adoption of primary and secondary
contaminant standards of drinking water, as well as the operation of the
water systems, are to be ruled by the aplicable federal regulations in the CFR
and the SDWA, as they may be amended .

•
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The constitutionality of the delegation of power to a public agency by -
the Legislative Branch is determined by the boundaries prescribed with the
delegation in question. In addition, the scope of the power granted to an
agency must be examined in light of the methods of control present in the
statutes aplicable to the specific agency. D. Fernandez, Derecho
Administrativo y Ley Uniforme de Prbcedimientos Administrativos, Forum,
2da Ed, 2001. Therefore, the analysis regarding the validity of the power an
administrative action must begin with the boundaries limiting the power and
the statutory context in which they appear.

The doctrine which prescribes the: proper delegation of power is
jurisprudential and is based on broad and general principles. Due to the
complexity of the current social and economic problems faced by modem
legislation, the doctrine in this field establishes that the delegation of power
to administrative agencies is more efficient when done in terms of broad and
general standards,': Hilton Hotels v. Junta de Salario Minimo, 74 DPR 670,
698 (1953). See also, American Power & Light v. Security Exchange
Comission .•329 US 90 (1946). ; !:,~., '

The validity of an administrative agency's power to adopt regulations
must be examined in accordance to the following standard: (1) the
administrative action is authorized by law; (2) .the administrative, agency is
invested with the power to issue regulations; (3) the regulations enacted fall
within the boundaries of the delegated powers; (4) the rules were enacted in
compliance with the procedural norms established by, the organic act, and
any other applicable statute, (5) the rules are not arbitrary or capricious. M
& B.S~.• Inc. v. Departamento de Agricultura, 118 DPR 319 (1987).
Consequently, the legislative delegation can be wide and flexible, as long as
the regulations issued remain in harmony with the statutory provisions under
which they are enacted. Ex Parte Irizarry, 66' DPR 672 (1946). Otherwise,
the regulation faces a potential risk. of ilegal. Franco Dominicci v.
Departamento de Educaci6n, Opinion and Judgment of June 30, 1999, 99
JTS 108.

As stated above, Act No.5 authorizes the Secretary to enact such
regulations as he finds necessary, within the parameters for drinking water
established by the EPA, as long as they are not less rigorous than the federal
regulations. The General Regulation explicitly contains said statutory
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limitation. The_main guiding principle for the administrative action is
-precisely the federal rules, specificly sections 141 to 143 of the CFR.
Therefore, the Regulation meets the standard mentioned above. The
Secretary posseses legal power to enact those provisions as he deems
necessary, without any additional requirement besides the delegation already
given by the Legislative Branch.

Further, the adoption by reference of any amendment that may be
enacted to the CFR and to the SDWA, implies that changes of a.substantive
nature will take place in the local regulation with every amendment to the
federal rules. However, any intended amendment or modification to the
local regulation must be done in compliance with the provisions of the
Administrative Act in order to be valid.

The Administrative Act was approved with the purpose, among
others, of creating a uniform body of minimum rules with,' which the
agencies subject to said statute must comply whenever they, intend to
propose and adopt regulations. Said statute establishes the proceedings to be
followed to implant regulations. .

However, the General Provisions contained in the corresponding sub-
chapter,3 PR Laws AIUl. ,§ 2103, exempts the agencies from complying with
the requirements of the Administrative Act whenever they determine it is
necessary in order to avoid the denial of funds or sevices by the federal
government of the United States of America. Said section acknowledges the
discretionary power of the agencies to shape and conform their
administrative procedures to those required by the aplicable federal laws,
without complying neither with the provisions of the Administrative Act or
the Administrative Procedure Act,S use §§ 551 et seq. This waiver from
said statutes is complete, except for the requirements concerning the
publication of the rules.

In accordance to the aforementioned jurisprudence, it is clearly
evident that the Legislative Branch has empowered the Secretary to enact
and enforce the regulations he deeins necessary to monitor and supervise the
drinking waters in Puerto Rico, according to the standards established by the
Administrator of the EPA. As part of the duties imposed by Act No.5, the
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Secretary manages the Revolving Fund for Potable Waters in Puerto Rico,
-which receives grants assigned by the EPA and the federal government.

In adopting the amendments by reference, is not under the obligation
to hold public hearings prior to the enactment of said rules, nor comply with
any other provision of the Administrative Act. However, he shall comply
with the requisite of disclosure and publication established in the
Administrative Act, whenever the amendments to the federal regulations
substantially affect the General Regulation.

Hoping that the aspects discussed above will be helpful, I remain,

~=~
Anabelle Rodriguez
Secretary of Justice
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COMMONWEALTH OF PUERTO RICO
DEPARTMENT OF HEALTH

PUBLIC WATER SUPPLY SUPERVISION PROGRAM
Commonwealth of PUOr1aRico

Department of Health

Long Term 1 - Enhanced Surface Water Treatment Rule § 142.16 Special Primacy Requirement

The following table contains the PRDOH Action/Compliance with the special primacy requirement of 40 CFR 142.16 for the
implementation of the LT1ESWTR.This requirement is addressed in the sameorder that it occur in the rule.

Summary of Federal Requirement Federal Citation Explanation of State Policies and Procedures
Requirements for Statesto adopt 40 CFR part 141, §142.16(p)
Subpart T - Enhanced filtration and Disinfection - I

SystemsServing Fewer than 10,000 People. In .
addition to the general primacy requirements
enumerated elsewhere in this part, including the
requirement that State provisions are no less
stringent than the Federal requirements, an
application for approval of a State program revision
that adopts 40 CFR part 141,Subpart T - Enhanced
Filtration and Disinfection - SystemsServing Fewer
than 10,000 People, must contain the information
specified in this paragraph:
Enforceable requirements. Statesmust have rules or §142.16(p)(1) State Administrative Order No. 2002-365-02 requires
other authority to require systemsto participate in a systemsto conduct a CTA when the CPErequired by the
Comprehensive Technical Assistance(CTA) activity, triggers in 141.175shows that it would be beneficial and
the performance improvement phase of the establishesthat systemswill implement any follow up
Composite Correction program (CCP). The State recommendations that results as part of the CCP. The
must determine whether a CTA must be conducted SAO provides the authority to take administrative and/or
based on results of a CPEwhich indicate the legal actions and assesspenalties. SeeSAO in Section VII -
potential for improved performance, and a finding Appendices.
by the State that the system is able to received and
implement technical assistanceprovided through

PRDOH-L T1 Sp Req Jul 2005 Page 1 of 4



COMMONWEALTH OF PUERTO RICO
DEPARTMENT OF HEALTH

PUBLIC WATER SUPPLY SUPERVISION PROGRAM ~
Commonwealth of Puerto Rico

Department of Health

Summary of Federal Requirement Federal Citation Explanation of State Policies and Procedures
the CTA. A CPE is a thorough review and analysis
of a system's performance-based capabilities and
associated administrative, operation and
maintenance practices. It is conducted to identify
factors that may be adversely impacting a plant's
capability to achieve compliance. During the CTA
phase, the systems must identify and systematically
address factors limiting performance. The CTA is a
combination of utilizing CPE results as a basisfor

•follow-up, implementing process control priority-
setting techniques and maintaining long-term
involvement to systematically train staff and
administrators.
State practices or procedures §142.16(p)(2)
Section 141.530-141.536 - How the State sill §142.16(p)(2) (i) PRDOH will approve the useof a more representative
approve a more representative data set for optional data set for optional TTHM and HAAS monitoring and
TTHM and HAAS monitoring and profiling. profiling on a case-by-casebasis. The data set will be

evaluated on its merits and approved only when:
(1) a data set exists or will be collected; and
(2) the data set is more representative of the system's

monitoring and profiling than the data set required
under 141.530-141.536.

Section 141.535 of this chapter - How the State will §142.16(p)(2)(ii) PWS'sin PRdoes not use either chloramines, ozone, or
approved a method to calculate the logs of chlorine dioxide for primary ,disinfection. However,
inactivation for viruses for a system that useseither PRDOH has developed the following approaches to
chloramines, ozone, or chlorine dioxide for primary calculate the logs of inactivation of viruses:
disinfection. (1) For systemsusing chloramines as primary

disinfectant: will determine the inactivation

PRDOH-L T1 Sp Req Jul 2005
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COMMONWEALTH OF PUERTO RICO
DEPARTMENT OF HEALTH

PUBLIC WATER SUPPLY SUPERVISION PROGRAM
@

Commonwealth of Puerto Rico

Department of Health

Summary of Federal Requirement Federal Citation Explanation of State Policies and Procedures
achieved by using the CT values in Table E-13or
by using the protocol in Appendix G-2 of the
SWTRGuidance Manual.

(2) For systemsusing ozone as primary disinfectant:
will determine the inactivation achieved by using
the CT values in Table E-ll or by using the
protocol in Appendix G-4 of the SWTRGuidance
Manual.

(3) For systemsusing chlorine dioxide as primary
disinfectant: will determine the inactivation
achieved by using the CT values in Table E-9 or by
using the protocol in Appendix G-3 of the SWTR
Guidance Manual.

SeeTables and Protocols in Section VII - Appendices.
Section 141.542 of this chapter - How the State will §142.16(p)(2)(iii) PRDOH has already implemented an internal protocol to I
consult with the system and approve significant evaluate and approve significant changesto disinfection
changes to disinfection practices. practices. A systemthat wants to make a significant

change must first consult with PRDOH prior to making
such change. After written consultation, PRDOH will
require the system to submit a detail plan setting forth its
proposed modification and those safeguardsthat will be
implemented to ensure that the water quality will not be
adversely affected. PRDOH will evaluate and approve
the submitted plan with the criteria and conditions that
could be considered necessary. The required plan is
based on 141.130(f)(l) through (f)(5). Seeexample letters
of requestsand approvals in Section VII - Appendices.

PRDOH-L T1 Sp Req Jul 2005 Page3 of 4
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COMMONWEALTH OF PUERTO RICO
DEPARTMENT OF HEALTH

PUBLIC WATER SUPPLY SUPERVISION PROGRAM
@
Commonwealth Of Puerto Rice

Department of Health

Summary of Federal Requirement Federal Citation Explanation of State Policies and Procedures
Section 141.552 of this chapter - For filtration §142.16(p)(2)(iv) PRDOH requires public water systemsthat wants to use
technologies other than conventional filtration an alternative filtration technology to demonstrate, using
treatment, direct filtration, slow sand filtration, or pilot plant studies, that the alternative technology in

I
,diatomaceous earth filtration. How the State will combination with disinfection treatment meets the

determine that a public water system may usea requirements of §141.72(b). Also, PRDOH requires a
filtration technology if the PWSdemonstrates to the complete report of the pilot studies and all supporting
State, using pilot plant studies or other means, that documents for the revision, evaluation, validation and
the alternative filtration technology, in combination' final approval. PRDOH will use the protocol in
with disinfection treatment that meets the Appendix M of the swrR Guidance Manual to evaluate
requirements of §141.72(b) of this chapter, and validate alternative technologies and techniques.
consistently achieves 99.9 percent removal and/or Regardlessof the technology selected, the system must
inactivation of Ciardia Lamblia cysts and 99.99 meet at least 95% of the time the turbidity performance
percent removal and/or inactivation of viruses, and limit of 0.3 NTU and a turbidity limit the system may not
99 percent removal of Criptosporidium oocysts. exceed at any time of 1NTU to ensure the removal
For a system that makes this demonstration, how and/or inactivation requirements are consistently
the State will set turbidity performance achieved. SeeProtocol in Section VII - Appendices.
requirements that the system must meet 95 percent
of the time and that the system may not exceed at
any time at a level that consistently achieves 99.9
percent removal and/or inactivation of Ciardia
Lamblia cysts, 99.99 percent removal and/or
inactivation of viruses, and 99 percent of
Cryptosporidium oocysts.

PRDOH-L T1 Sp Req Jul 2005
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COMMONWEALTH OF PUERTO RICO
DEPARTMENT OF HEAL TH
OFFICE OF THE SECRETARY

D~=t;rH:aith

August 5, 2002

Public Water System
Owner and/or Operator

RE: Administrative Order 2002-365-02
Order to establish requirements for systems to
conduct a Composite Correction Program (CCP)

Public Water System Owner and/or Operator:

Act No.5, approved on July 21, 1977, known as the Act to Protect the Purity of the
Drinking Water in the Commonwealth of Puerto Rico, authorize the Secretary of Health
to promulgate and enforce the necessary regulations to protect the purity of the drinking
water supply in Puerto Rico and to protect the health of the people served by those
systems as well. In May 1980, the Environmental Protection Agency (EPA) granted the
Puerto Rico Department of Health (PRDOH) primacy for all existing national primary
drinking water regulations in Puerto Rico.

EPA has promulgated the Interim Enhance Surface Water Treatment Rule (IESWfR),
which requires states to make sure that systems conduct a Composite Correction Program
(CCP) and implement any follow up findings from the CCP, §142.16(g)(1).

The CCP has been developed and has demonstrated to be a method of optimizing
surface water treatment plant performance with respect to protection from microbial
pathogens. The CCP consists of a Comprehensive Performance Evaluation (CPE) and a
Comprehensive Technical Assistance (CTA).

A CPE is a thorough review and analysis of a plant's design capabilities and associated
administrative, financial, technical, operation and maintenance practices. It is conducted
to identify factors that may be adversely impacting a plant's capability to achieve optimal
performance. Its major objective is to determine if significant improvements in
performance can be achieved without major capital improvements.

A CTA is the performance improvement phase that is implemented if the CPE results
indicate improvement performance potential. During the CTA phase, identified plant
specific factors are systematically addressed and eliminated.



Page 2
SAO 2002-365-02
August 5, 2002

To this extent, the PRDOH in its ministerial role to watch over the health of the Puerto
Rican people, and in accordance with the provisions in Act No.5 and the drinking water
regulation, order and require that:

1. Systems must arrange to conduct a comprehensive performance evaluation (CPE)
as a follow-up action to the exceedance of individual filter turbidity monitoring
triggers, as required by §141.175(b)(4):

a. The system must arrange for the conduct of a CPE no later than thirty (30)
days following the exceedance;

b. The system must have the evaluation completed and submitted to PRDOH
no later than ninety (90) days following the exceedance.

2. PRDOH will require systems to conduct a Comprehensive Technical Assistance
(CTA) when the CPE required by the triggers in §141.175(b)(4) of the rule show
that a CTA would be beneficial.

3. The CPE must be conducted by fully trained and qualified experts who are
proficient in this area of expertise:

a. CPE's will be conducted by in-house (state staff) or approved third party
experts who have received certification by PRDOH.

4. Systems will implement any follow up recommendations that result as part of the
CCP, as established in §142.16{g)(1), in a case-by-case-basis.

All actions which willfully violates any of the requirements previously described shall be
subject to administrative and/or legal enforcement actions, as well as penalties in
accordance with the applicable rules and laws in force.

This Order, under the power granted to the Secretary of Health on Section #5 of Act No.
5, will be in force immediately after its approval.

Cordially,

(\ 1?,'1//\ \/1 G [
JOh~~ R l~n, MD, FACPM
"" '1ry·Of Health

Cc: (i )1Mr. Carl Soderberg, EPA-CEPD
. Mr. Bruce Kiselica, EPA-NY
~. Mr. Alfredo Casta Velez, Aux. Secretary-DOH

Ms. Olga I. Rivera, PWSSP Oir.-DOH
Esq. Mayra Maldonado, Legal Oiv. Oir.-DOH



TABLE E-9
CT VALUES FORINACTIVATION OF VIRUSES

.BY CHLORINE QIOXIDE pH 6.90)

Ttr,r.turc LfiBlIIg~l] $=l ·L ZQ Z5
2·log 8.4 5.6 4.2 2.8 2.1 1.4..3-1og 25.6 17.1 12.8 8.6 6.4 4.3
4-10g 50.1 33.4 25.1 16.7 12.5 8.4

Not.s:
1. Basis for values given in Appendix F.
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TABLE °E_11

CT VALUES FOR
l"ACTIVATION OF VIRUSES BY 0iONE{I) .,

~er'ture 'fi:laas:thltiga <.1 -L 1Q.. 1L
2-1~g 0,9 0.6 0.5 0.3 0.25 0.15
3-10g 1.4 0.9 0.8 0.5 0.4 .. 0.25
4-10g 1.8 1.2 1.0 o.e 0.5 . 0.3

&1.U:

1. Basfs for values given in Appendix F.
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TASLE E-13
CT VALUES FOR ,INACTIVATIQN Of VIRUSES By CHLQR!MINgCI)

::L T~'tyr! [CisInactiyatipn .s:l-
2-log 1,243 857 543 428
3-1013 2,063 1,423 ' 1,067 112
4-10g 2,883 1,988 .1,491 994

Hates:

1. Basis for values given fn Appendix F.,

-'1

lQ.. no:
321 214
534 356
746 497

"
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TABLE "E-11

CT VALUES FOR
JHACTI'lATlON Of VIRUSES BY OZgNE(I)

lal,Uutiga Sil ...L I~er'tur.Cf!: --a. -u..
2-1~g 0,9 0.6 O.S 0.3 0.25 0.15

3-10g 1.4 0.9 0.8 0.5 0.4 .. 0.25

4-10g 1.8 1.2 1.0 0.6 O.S . 0.3

~:

1. Basts for values given in Appendix F.

-.,
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APPEfl'lIX G·2

DETERMINING CHlORAMItiE INACTIVATIQN Of VIRUS
FOP. THE SURFACE WATER TREATMENT RUlE

Microbiological Treatment Branch
R1sk Reduction Engineering laboratorl

and
Parasitology and Immuno1ogy Branch

£nvironmental Monitoring Systems laboratory
U.S. Env1ronmental Protectton Agency

26 West Mart1n Luther King Drive
Cincinnati, Ohio 45268
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, .The Surface Water Treatmellt Rule requires 99.99: or greeter ,removal!
1n4ctiv~t1OD of vi ruses. The fallowing protocol may be used to a'etemtnethe percentage of virus inactivatton obtatned by a treatment plant usingchloramine disinfection.
toO ~TERIALS

A. Material's for Dhfnfectfon
1. Stock chlDrine solutton
2. Stock ammDnfa solution
3. St1rr1ng device .
4. Incubator or water bath for less th,n Imbient tem;lerUure5. Water from treatment plant .
6. MS2 bacteriophage
7. Assorted glassware
8. Assorted pi pet tes
9. Aqueous, sterile sodfum thiosulfate solutfon10. P.efr1gerator

11. Vortex mixer12. Timer
B. Materials for MS2 Assay

1- M52 bacteriophage and tts Escherichia (0'1 host
2. Assorted glassware ----
j. Assorted pipettes
4. Incubator, 37C1C
5. Refrigerator
6. Petrf dishes, 100 x 15 mm, sterne,. Vortex mixer
B. Watet batn. 45°C
9. Sterfle fybber spatula

10. EDTA, disod1um salt
11. Lysozyme. crystallized from egg white
12. Centrifuge with swinging bucket rotor

"
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tIe REAGENTSAND MEDIA

A. Trypt~ne·Yelst [Ktract (TYE) Broth

In.s.red1ent .

/" ..
,
\

'.
Amount

Bacto tryptone
Yeast extract
Glucose
Nlct
1.0 M CaCl Z .

mg
1.0 91.0·g
8.0 9
2.0 m'

Dissolve in distilled water to I tota' yolu~e of 1.0 liter,
then add 0.3 ml 01 6.0 H NaOH., Th1s medium shou-1d 1Ie stert-
, tIed either b,y autoclaving for 15 minutes it' 1'll.'e or
ftltratfon through I 0.22 \1m potos1ty ",embrane and then'
stored at approximately 4'C.· 'It is used In ·pr.eparin9
baeter:ial host suspensions for v.iral ISSlyS •.

8. Tryptone-Veast Extract (TVE) Agar

lYE broth
Agar

Inredient " Amount
·1.0 11tar
15.0 9

The agar shoul d be' added to the b,.oth prtor to. steril t %1-
tton. The medium shoLild be sterll tzed by eutoc:lav1ng for1; minutes at I2l'C. This medium is used to prepare s1ant
tubes for ma inteflante of bacterial stock cul tures. Tne
prepared slant tubes should be stored· at approximately 4°C.

C. Sottom Agar for 2acteriophage Assay .. ' -,

·1ngred 1ent Amount
BactoTryptoneAgar
NaC'
KCl
1.0 M CaC12

~g
15.0 9
2.5 9
2.5 9
1.0 ml

Dissolve the 1ngr!dfents in distilled water to a total
vo1ume of 1 1 iter. The medillTl snould be steril1zed. by .
autoclaving for 15 minijtes at 121°C. After autoclav1ng and
co011n9. store at 4°C. Imed1ately prior to use, l1quefy
the medium by heating. Add appro)(imat.e1y 15 ml of lique-
fied agar into: uch Petri dish~ Thh bottom hyer serves
as an anchoring substrate for the to~ 6gar layer.



D. Top Agar for Bacteri.ophage Assay

Ingredient Amount
li'cto-Tryptone
Agar
Ha Cl
Vent e'xtract
Gl ucase
1.0 M CaC1Z

Io.l 9
. B.O ;
8.0 91.0 g
1.0 9
1.0 ml

01uolve the ingredients in distil' ed water to a total
volume of 1 1fter. Tl'lh med1;utn should be sterilized by

, lutochving 15 minutes at 121-C. After coo11ng •. store at
4°C until needed in bactlrtophage issays. Immediate'y
prior tCJ. use in ISsays. l1qqef,y the mediul!Iby heating and
then cool to and maintain at a temperature of 45°C.

E. salt Oiluent for Bacteriophage Assay
Jniredient
,

Amountrn
1.0 M CaCl2

09
2.0 ml

Oissolve in distilled water to a tota' volume of 1 Hter.
This diluent shDuld be sterilized either by autoclaving
for 15 minutes at 121~C or filtratiDn through' II 0.22 Jm
porosity membrane. Store at room temperature.

Amountrr:r 9

Oissolve in dhtilled water to a total yohlJ1e of 100 nl ,
Alltoclave 15 minutes at 121~.C or filter sterilize the
se'lut icn through a 0.22 101m porosity membrane. Store at
room temperat~re.

G. Sodium Thicsu1fate, 1~
In.sredient

(

Amount
Bum th10sul fafe ng

Dissolve the sodium thiosulfate in SO ml distilled water.
Adjust the volume to 100 m" ,with addftiDnal distilled
water. 'Filter ster111ze the solution through a 0.22 ;.1m
porOsity membrane or autoclave 15 minutes It 121°C. Store
at room temperature.

5
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illt "S2 BACTERIOPHAGE ASSAV
A. Microorganf sms

1. "52 bacterfophage: catalog number 15597-81. Amertcan Type
Culture Collection, 12301 Parklawn Drive. Rockville. MD '20852

2. Bacteria1 host; Escherichia ca' i J catalog number 15597,
American Type Culture Collection:---

B. Growth and Ma1ntenance of Microor9anf~n$

1•. Preparation of bac.ter1al host S~.OCkcu.1tures
L

Inoculate host ~acter1a onto TYE agar slant tubes. incubate
24 hours at 37°C to allow bacterial growth, and then refriger-
ate at 4DC. At IIIontnly 1nterva's the cuHul"ed bacterial
hosts should be transferred to a new rYE Igar slant.

2. Prep~ration of bacteriophage stock suspension

He1t top agar and maintain at 4SoC. Add 3 mt of the 1911" to
I 13 x lOa mm test tube c9ntatned in a rack in a 4SoC water
bath. Add 0.5 to 1.0 ml 'of the bacteriophage suspension
dlluted so that the host bacter1al -1I.-n- will snow nearly
complete lysiS after overnight fncubat1on~ Add .0.1 to 0.2 m1
of a TYE broth culture' of the host batte·ria that has been
incubated overnight. M1~ gently and pour the contents on the
sl.Irface of bottom agar conta1 ned in a Petrf dish that hu·
been prepared· prevfous'y. Rock the Petri dish to spread the
added mater1al evenly over the ,sar surface. After the top
agar so11d1f1es (about lS minutes), invert ·the Petri dish
arrd incubate overnight at 37°C. Repeat the above procedure
so that a minimum of ; but no more than 10 Petri dishes are
prepared.

Following this incubation and us'1ng a sterile rubber spatu1a,
gently scrape the top and bottom· agar hyers into a 1Irg8
beaker. Add to thh pool of agar layers an amount of TYE
broth sufficient to yield a total volume of S~ ml. To this
mixture add 0.4 9 of EOTA (discdium salt) and 0.052 9 of
lysozyme (crystal' 1zed from egg white). Incllbate this mixture
at room temperature for 2 hours with continuous mixing. Then
centrifuge the mixture for 15 ml"utes at 3.,000 x g. Carefu11y
remove the upper fluid layer. This fluid layer tonst1t,utes. a
·viral stock suspension for use. in subsequent testing and
assays. The viral stock suspension may be divided into
aliquots and stored efther frozen or at 4°C.

C. Performance of Bacteriophage Assay
~ two-week supp1 y of Petri di shes may be poured with bottom ~gar
ahead of time and ref.rigerated inverted at 4C1C•. If stored in a
refrigerat.or. allow a·gar plates to equ111~rat~ to room temperature

--,



betare use. ·Eighteen hours prior to beginning a bacteriophage
assay. prepare a bacteria' host suspension by inoculating 5 ml of
TVEbroth w1t~ a small amount or b~ctertl taken directly .from aslant tube cul ture. ·Incubate tn! broth containing thh bacterial
inoculum overnight (approximately 19 hours) at 37°C fnnediately
prior to use in bacteriophage ·as,aY5 as described be'ow. This
type 0 f broth culture should be prepared freshly for each ·day· s
bacteriophage usays. If necessary. a volume greater than 5 Inl
can be prepared tn, a s1mflar manner.

On the day of assay, melt 4 suffiCient IlIIount of top 1911" and~afnta1n at 45°C in a water bath. ,Pllce test tubes (13 x 100 mm)
in a rack in the same ~ater bath and. allow to warm, t~en·add 3 ml
of top agar to each tube. Inoculate the test tubes containing
top agar ~1th tn! bacteriop"dge samples (0.5 to 1." 111' of the
sampl e/tube) pl us 0.1 to 0.2 m' of the overnight· llaeter1 a1 !lost
suspension. t)i1ute the bacteriophage samples from 10-1 to 1~·4
in sat t diluent prior to inoculation and assay each dflutfon in
triplicate. In addition. assay the untnoculated salt diluent as
a negative contro'. Agitate the test tubes containing top agar.
bacteriophage Inoculum. a~d ~acter1al host suspension gently on a
vortex IIlixer. and pour the contents of each onto a hardened
bottom agar layer contained in an appropriately nUl'lbered dish.
Quickly rock the Petri dishes to spread the added .':Iaterh1 evenly, .
ancl place on a flat surface at room temperature Jfnile the agar
present fn the added material sol fd;1fies (approximately 15 min-
utes). Invert and inctJb~te the dishes at 37DC overn~ght (approxi-
mately 13 hours). The focal area~ of viral infection wh~eh
develop during· this fncubat10n are referred to· as ·plaques· and.
if possible. should be enumerated fmmed1at1y.after the 1ncubatio'l.
[f necessary. the incubated Petri d1shes can be refrigerated at
4°C overnight prior to plaque enumeration. "5 a general rule,
count 0"'1 those plates that contain between 20 and 200 pla~ues.

.:

.,'
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IV. DISINFECTION P~OCEDURE
A. The treatment plant water to bl used should be the water tnf'uent

into t~e ch'arlm1ne disinfection unit process used in the ~'Int.
If chloramine disinfectton is perfo~ed at more than one point in
the trfatment process, e.g. pref11trat1on Ind postf11tration. the
prote~ure shou'd simu1ate IS closely IS possible actua1 treatment
practice.

B. Prepare stock'ammonia and ch'or1ne solutions to te added tO,the
treat.'1lentpllnt water to 6c'h1eve the $Ame sto1ch1ometrfc re'at1cn-
ship between chl ort ne and lII\.I1Ionia th. t 15 used in the water
treatme~t plant. These solutions should be concent~ated encug~
so that ~o more than 2 ml of each 'solution will be added to the
treatment phnt water. be1"9 cltshfl!cted.

C. Dete~ine the contact tIme by the Methods described in the Surface
Wat!r Treat;nent Rul e Irt"cl/or the- associated Guidance ManUI1.

O. Rinse two 600 m1 beakers with treatment p1ant water to remo~e any
extraneous ",Iteri.l that may cause cSfsfnfectant del1land. TI'1enadd,
400 m' treatr.1ent plant lItater to the beaker. The' first beaker
~fll be seeefed with H!2 before tne contents are chlorar:\inated.
The second beaker w11' be In 1ndi genous vi rus control and wl1 1
be ch'oramfnated ~1thout addition Qf'extraneous· phage.

E. Mix the contents of tne beaker short of producing I vortex in the
center and continue untfl tlte conclusion of the experilnent.

F. Equtl1brate the 600 rnl beakers and their contents as well as the
disinfectant reagents to the ,desired experimental temperature.

G. Dilute the stock MS2 bacteriophage so that the bacteriophage con-
centration' is 1 to S x 108 PFU/ml •.

H. Add 1.0 ml of the diluted ~S2 bacteriophage to the contents of the
first 600 ml beaker.

1. Remove a 10 ml sample from the contents of the first bea~er after
2 minutes of mixtng. Assay the MS2 bacteriophage concentration
in this sample within 4 hours an& record the re5~lts as PfU/ml.
This value is the initial HSZ concentration. ,

~

-'-

J. Remove a 10 m1 sample from the contents of th, second beak.er
after 2 minutes of mixing. Assay the indigenous bacteriophage
concentration in t~1s sample ~1thin 4 hours (at the same time as
you assay the sample from the first beaker) and record' the'.
results as PFU/m1. Th1~ value 1$ the initial unseeded concentra-
tion.

K. ,Md the disinfectant reagents to the contents of both beakers
USing the same sequence , time, and concentrations as are used i.Il

the a.ctu41 treatment plant operations',
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L. Just prtor to the end of the contact tfme, remove I volume of $a~.
ple adequate for determfnation of the dIsinfectant residua1 co~.centrlltion from both bukers. Use lIethods prescribed in the

- Surface Water Tr'ta~tnt Rule for ':he detemination of combined
chlorine. This residual should be the sa~ (:2OS) _ IS the
residual present in the treatment plant operation. ',

M. 'At the end of the uposure time. remove 4 10 JIlt Slmpl e from the
first 600 ml beaker and neutralize with 0.25 ml of 1.0S .queous.
sterile sodium thiosulfate. Assay for the H52 bacteriophage
survivors dnd record the resul ts IS PFU/ml. This vilue is theexposed H52 concentration.

N. At the end of the expOsure time. relllove a 10 ml sample from the
second 600 ml beaker Ind neutraliz~ with 0.25 ml Of 1.OS aqueous,
sterile scdfu:n thiosul fate. Assay for the indigenous bact-ario-
phage survivors and record the resu1 ts IS Pf'U/III1.-Thfs val ue isthe exposed unseeded concentr~t1on.

V. PROCEDURE FOR DETERMINING INACTIVATION
A. Calculation of Pet~ent4ge Inactivation

Use the following fonnu1a to ca'culate the percent inactivation
of MS2:

1. 1 inactivation ~ lQO~ • [(exposed HSZ/inft1a1 .IS2) " l~OJ

~s1n9 values from Section IV steps I, J, M and N calculate initial
"52 and exposed "S2 as f01 lows:· .

2. Initial MS2 (Pf'U/ml) • I - J.

3. Exposed MS2 (PFU!ml) • M • N.
If the number of PFU/ml in exposed M52 is zero. i.e •• no plaques
are produced after assay of undiluted and diluted samples, use <1
PFU/ml as the value 1n the above formu1a.

,
8. Comparhon of Percentage Inactivation to L09_l0 of Inactivatfon-

6SS inactivation 1s equivalent to 0.5 10910 inactivation
90s inactivation is equivalent to 1 10910 inact1vat1on
99~ inactivation is equivalent to 2 10910 1nact1vat1on. 99.9S inactivation is equivalent to 3 10g10 inactivation
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G.l DETERMINING CHLORINE DIOXIDE INACTIVATIONOF GIARDI! CYSTS AND VIRUS

Ward1• Cysts
.. ~

"

.The basis for the chlor~~. dioxide CT values for Gf.rdi. cysts in
the Guidance Manual is given in Appendix f.l.2. The CT values are based
on data collected aainly It pH 7. V.~ little dltl WIS Ivailable at other
pHs. A review of data fro. Hoff (1986) indicates that the disinfection
.fficiency of chlorine dioxide for bacteria and viruses increases
approximately 2 to 3 fold as pH increases frGI 7 to 9. Data on which the
CT values in the SWTR are based indicate that at 25 C,'i. IUrh cyst
inactivation CTs were approximately 2 fold higher at pH 7 than at pH 9
(Leahy, 1985). In .ddition, the d.ta also indicate that chlorine dioxide
efficiency increases as disinfectant concentration· increases within the
range studied.

Because the data on effects of chlorine dioxide concentration and
w.ter pH on Giardia cyst inactivation efficiency ~re ve~ limited, they,
were not considered in calculating the Giardia cyst CT values in Appendix
E. However, the data suggest that site specific conditions, i.e. water
pH and disinfectant concentration, can have significan~ effects on
chlorine dioxide effectiveness. Therefore, the option ,of allowing the
Pri"acy Agency to consider the use of lower CT vilues' by individual
systems has been provided.

This approval should be based on acceptable experi8lnta·' data
prOvided by the system. The data should be collected using. the protocol
provided in Appendix G-l for deteTllinf~g Giardia c1st inactivation by
chloramine with appropriate changes in Section IV A.~B. I and ~ to reflect
the use of chlorine dioxide rather than chlor.ines. This procedure can
be used for any disinfectant which can be prepared in an aqueous solution
lnd ~s stable over the course of the testing. To do this. chloramfne
should be replaced with the test disinfectant in the above noted sections.

-.,
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The basis for t~e chlorine dfoxide CT values for vfrus in Appendix

F.2.2 consists of l~.ited data from Sobsey (1988). Because the pH 9 data
availabl. ~re very li.ited, the CT values are based on the pH a data with
a safety factor of 2 applied. As indic'ated previously, review 'of data

\ fl"Oll I nUliber of studies (Hoff, 1986) shows that chlorine dioxide
•fficiency increases 2·to 3 fold IS pH fncreases fro. 7 to 9.

Because the virus CT values for chlorine dioxide Ire very conserva-
tive and .ost systems operate It water pHs higher than those ~n.whfch the'
eT values Ire based, the option.of Illowing th~ Priucy Agency to consider
the use of lower CT values has been provided.

Thfs approval should be based on .acceptable experi.ntal .data
provided by the system. The data should be collected using the protocol
provided in Appendix G.2 with appropriate changes in Sections·I A,l ~nd
2 and IV A, B. D. K, and L to reflect the use of chlorine dioxUfe rather•than chloramines. This procedure can be used for any disinfectant which
can be prepared in an aqueous solution and is stable over the course of
the testing. To do this, chloramine should be replaced with the test
disinfectant in the above noted sections.

.•...•..
.t
..•..•.

.~..

REFERENCES ~
:t:

Hoff, J.C. Inactivation of Microbial Agents By Chemical Disinfectant's. ~EPA/600/52-86/067, U.S. Environmental Protection Agency, Water EngineeringResearcb Laboratory. CinCinnati, Ohio, September, 1986.
Leahy, J.G. Inactivation of Giardia ~ Cysts by Chlorine and ChlorineDioxide. 'Thesis, Department of Civil Engineering, Ohio State University,1985.
Sobsey, M.D. Detection and Chlorine Disinfection of Hepatitis A Virus·inWater. CR813024, EPA Quarterly Report, Dec. 1988.

G.3 - 2



-r"

"

G.4 DETERMING OZONE INACTIVATION OF GIARDIA CYSTS AND VIRUS

G.4~1 BACKGROUND
, - '

The basis for the ozone CT values Ire ghen in Appendices F.1.2
(Giardia cysts) and F.2.4 (Virus). As indicated, both sets of CT values
are based on limited data and because of thfs, the values established are
conservative and employ large safety factors. In addition, th~difference
between the wly the laboratory exper1ment~ used to develop the CT values
and how ozone is', used 'in water trea~nt presents I problem with
translating the data for fie1d use. The laboratory studies were conducted
uSi.ng steady state ozone concentrations with olone continually Idded
during the contact peried. In contrast, steady state azone,concentrations
are not maintained in fie1c1 use. Also, the effectiveness of OiZone

contactors used in field applications may vary from each other and from
the mixing efficlendes applied in the laboratory experiments used to
establish the CT values.

The net effect of all of these'differences 15 to limit the appli.
, .cability of the CT values in the SWTR and Guidance Manual to individual

systems. Therefore, the option of allowing the ~r;lIIlcy Agency to consider
the use af lower CT values by individual systems has been provided.. --

This approval should be based, on acceptable' experimental data
provided by the system. In general. the procedures provided in Appendix
G.l for detenaining Giardia cyst inactivation and Appendix G.2 for
detemining virus inactivati'oncan be used. However, unlike chlorll1lines
ozone is not a stable disin1ectant. Because of ozone's rapid dissipation,
a pilot study must be used in lieu of the batch system to demonstrate the
disinfection efficiency. General considerations for conducting pilot
studies to demonstrate the disinf~ct1on ability of ozene or any other
unstable diSinfectant are enumerated below •.

....,

G.4.2 GENERAL CONSIDERATIONS FOR PILOT 'TEST

A. All microorganisms, reagents and media are prepared as in-
dicated in secti~ns G.l for Giardia and G.2 for virus.

G.4-1



B. The dlsinfl!!ctant should be prepared, .asured and added to the
test water IS it' would be added to the wlter it the ,water
treatment plant. . .

C. Specific reactor design should be a 'un~tton of the disinfec-tant and reflect how the.disinfectlnt is added at the water
treatllent plant. Provisions should be ade to d.t.rw1neconcentration of disinfectant and .fcrobfal $urvivll to be .•• ,sured with contact tf•••.

An exampl! of conducting a pilot t~st ~or.1 plug flow 'reactor using
ozone or another unstable disinfectant is provided below.

EXAmple. Plug Flow Reactor protpeo]
The size of the plug flow reactor cln be.approxillited froID the table

below. Glass, stainl.ss steel, copper, plastic tubtng or other I~tertal
compatible with the disinfectant cln be used ~o construct the plug {loW
reactor. Table 1 shows the l~prolCfl1late le'ngthof pipe for. I' plug flow
reactor to yi eld 10 minutes contact It f~ow. rites between 50 and 500
ml/min. Depending on pipe size and material an economical reactor ean be
constructed.

tAIL( 1. A"IOAIIIATE LUGTH lItO DIAII[TU 0""1'£
lASED OIl fLOW

FLOW TIME VOLUME
III/alin Mill. LITERS CC

LIMEAI 'l'.f·LE.aTM,-EtEaS
IDI("~ '1" DIAMETE., CM
1, Z 1.1 . 1.54' 2.1l
1.31 2.5' S.07 11.40

0.'
0.21••••••••.•..•.•...•..•..•..•••.•..........•.•.................•.•.......•..........••.

50 10 O. I 500 17.1 '.4 2,0 1.0 0.4
100 10 1 1000 3U , 1,1 '.t ,Z.O O. ,
ZGO 10 2 zooa 70.7 17.7 . 7. t tI 1.•
300 10 3 1000 105.1 11.5 . 11;' 5. t Z ••
.00 10 4 .000 141. I IS.' 15.7 7. t 3.5
SOD 10 , 5GOO m.1 U.Z . 11,.' . t. t C ..•

5.01
10.27

O.Z
0.5
l.O'.5Z.D
2.5

Additional information on the design of specific pilot studies can
be found in the following references by ThQmpson(1982), Montgomery.(1985)I
and Al-Ani (1985).

Additional Materials to thqse in G.l Ind/or G.2

plug flow reactor
cyst suspension, 2xl07 cY~ts/tr1al

~.4.?
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eyst qUllnt.Hy - cysts are prepared IS indicated fn G.l.
'10' cysts/lIIl X 20,000 11 .2110' cysts required/triaL

MS2 stock. 2dOlO /trlal
2-20 liter (5 gll) carboy
test water pump, Bid rl~ge.200 It/min
disfnfectant generator
disinfectant pump, mid rlnge lQ-20 11/m1n
disinfectant residual reagents and equipment

Tilt prgc:cdurc
A. Reactor conditions.

1. Test Water Flow rite· 200 \IIl/niln (this ••y vary from 50 to 500
m1 Imi n with 20' 1 .reservoi r total experimental time- 100 .1n)

2. Disinfectant flow
gas-requires specific contactor designed for disinfectant
liquid-10 to 20 ml/min

3. Temperature
control 1ed

4. Prepare 20 1i ter reser'4ci r (5 gal). of .testwater at the pH and
temperature of the CT trial., Do not add microorganisms

5. Prepare 20 liier reservoir (5 ga') of test wlter and equi-
1ibrate to the temperature of the CTtrial. Add Glord1ci mw:11
cysts at In initial density'of 10' cysts/ml and/or MS2 bacter-
ial virus at an initial density of 10' PFU/Il1. .Mix thoroughly
and adjust pH to the pHaf the CT trill. Continuous lixfng of
the test water feed stock should be car,ried out aver the
course of the CT tri 41 to prevent the Gjonlh cysts fram
sett1ing.

B. Disinfection Procedure - Prior to Disinfection Tria'
1. Determine contact time for the sample por~s in the plug flQw

reactor under conditions of the CT tria' by methods described
. ,

in the SWTR.
2. Determine disinfectant concentration wfth no microorganisms in

the feed test water.

G.4•.~
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c. CT Triil Procedure
1. Start test wlter feed without cysts and or virus (approx. 200

ml/m1n), start disinfectant feed (gas or liquid).
Allow syste~ to equfllbrate.
Monftor disinfectant residual by appropriate .lIIthod during
this time. Samples for disinfectant residual should be tlken
directly into tub.s or bottles contafning rtlVlnts to fix the
disinfectant at the tiae the sample fs collected •• Keep I plot
of disinfectant residual vs runntng time to Ivaluate steady
state conditions.

2. After the disinfectant residual hIS stabilized, switch to tlte
reservoir containing the test .icroorganism(s).

3. Allow system to equilibrate for I time. 3 X final contact
tilDe.
example
final contact ti~ .10 .fn,. allow 30 mjn.

4. Monitor .disinfectant residual by apprapria*e method during
this time. If the disinfectant residual 15 stable begin
chemica 1 and biological sampling for ca·lculation ~f CT.

S. Sampling
a. Chemical

A sufficient volume (about 250 .1 should be collected
from the sampling tiP prior to.the biological compos;te
to detenuine:

pH
Residual disinfectant - Samples
should be collected directly'
into tubes or bottles containing
rea~ents to fi~ the disinfectant
at the time the sample is collected.

b. Biological
Samples.for microbial analysis are collected as short
time comPosite samples over a 10 to 20 lIinute time
periD~. Several trials may run for a given 20 liter
test wa~er preparati~n as long as sufficient equi1ibra-

G.4·4



tion and flow recovery times Ire .l'owed between.
'"trials. ' .

• Zero till samples should be collected as 250 .1
cDIIPo5ite sUlplls either direc:t1y frail the test
wlter 'feed reservoir or in 11ne prior to the addi·, tio" of the disinf.ctAnt.

- Four 250 .1 slIPles Ire callected slplrately fnto
1 2 1 'terile ~ottle containing 'I ~~tril1izing
agent for the part icul.r disinfectant. Each
suple is thorou~hly abed upon collection and
stored at 4 C. If .ultfpl. sHlple ports are used.the order of collection shou'd be from longest toshortest contact tift to .ln1l1ize flow chlnges due
to sUlPHng.

6. G1ard11 cyst recovery Ind asslY.
Concentrate the 1000 .1 coaposite sample by filtration
according to the IItt~od given in section G.1. Record Ind
report the data as described in sectton G.l. The expected
cysts/sample is given below:
Cysts/sample. 4 x 250 ml X 101 cyst/ml • lxlO'cyst/sample.

7. Virus Assay
Before filtration for Giardia, remove 10.0 .1 from the
biological camposite sample to a stertle screw cap culture
tube containing Z to 3 drops chlorpfona. Assay for MS2,
record and report the virus data according to the aethods Ind
procedures d,escribed in G.2.' Be sure tD correct the Gjardja
sample volume to 990 ml.

8. Calculation of CT .:

Calculate CT in I manner described in Section G.l for Gjard1a
and Section G.2 for virus. The residual disinfectant should
be the aye~age of the four residual determinations p~rfonmed
prior to the individual samples collected for the biological
composite and the time should be the time determined for the
sample port under similar flow conditions.

G.4..S
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GCllBIHlteNRro~O

Estado Libre Asociado de Puerto Rico
Departamento de Salud

Secretaria Auxiliar para Sciiu.d-Arribien.tai.
Programa de Agua Potable

30 de abril de 2001

Sr. Jean M. Philipot
Director Tecnico y Cumplimiento
Compafiia de Aguas de Puerto Rico
Apartado 7066, Bo. Obrero Station
Santurce, P.R. 00916

Re: Cambio de punto de apllcacion de cloro
Planta de Flltracion Guaynabo '(2591)

Estimado sefior Philipot:

Luego de evaluar el protocolo sometido para el proyecto en referencia, le indicamos que
autorizamos el mismo. Se debera cumplir con 10 siguiente:

1. Mantener y demostrar en todo momenta el residual de desinfectante activo a traves
del sistema de distribuci6n.

2. Asegurar en todo momenta el cumplimiento con el punto de referencia 0 "bench
mark" segun el Protocolo aprobado.

3. Asegurar en to do momenta cumplimiento con el minimo de 3 log remoci6n1
inactivaci6n de Giardia (99.9%).

4. Someter informes semanales que incluya la informaci6n requerida y el progreso del
Protocolo.

Esta aprobaci6n es valida por un periodo de treinta (30) dias y bajo todos y cada uno de las
condiciones especificadas en el Protocolo. Luego de esta fecha el Departamento de Salud
evaluara su efectividad en la reducci6n de TTHM's. .

Sin otro particular, quedo.

Cordialmente

~
{c.t(/

Olg
Directora
Programa Agua Potable

Cf: Alfredo Casta-SASA
Ing. Jesus Saez-P AP
Ing. Emma Blanco-PAP
lng. Elvin V6Iez-CAPR

P.O. Box 70184, San Juan, Puerto Rico 00936



Compaiiia de Aguas de Puerto Rico
Region Metropolitana Autoridad de Acueductos y Alcantarillados

Estado Libre Asociado de Puerto Rico

1- APROSACION PROtOCOLO DE OPERACION
PRUEBA DEL CAMBIO PUNTO PRE-CLORINACION

Este documento contiene la informacion necesaria sobre las condiciones
operacionales de la Planta de Filtraci6n Los Filtros de Guaynabo y el plan
de manejo requerido por el Departamento de Salud para realizar el cambio
del punto de pre-clorinaci6n por un peri6do de treinta dias. Esto forma
parte de la planificaci6n de Compafiia de Aguas de Puerto Rico para lograr
la reducci6n en la formaci6n de trihalometanos en el Sistema Metropolitano.
Las siguientes personas revisaron, comentaron y aprobaron este documento
para que oficialmente conste como el procedimiento a ejecutar para dicha
prueba.

PREPARADO POR:C'--~U-~~,
Elvi~eiie--:J
Gerente de Produccion CAPR
Responsable de la Prueba

FECHA: \\/a..L;;/lk \
I

·r~APROBADO i-on. "----,,,' _
---Marc Zacharias

Director Region Metro CAPR

fo~:epartamento Tecnico
y de Cumplimiento CAPR

FECHA: 12/ .'hrf< I ~..(

FECHA: 4 - 12 - C':)/

(f~tU PECHA: 4 ~80 ...01
Olga Rivera
Directora Programa Agua Potable
Departamento de Salud
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com~iiia
deaguas
de Puerto Rico

27 de marzo de 2001

Olga Rivera, Directora
Programa de Agua Potable
Departamento de Salud --.

RE: Aprobacion Protocolo sobre el Cambio del
Punto de Preclorinacion en Sergio Cuevas

WFP
Sra. Rivera:

Sometemos el documento en asunto revisado e incorporando los requerimientos del
Departamento de Salud (DOH) segun carta recibida confecha del 19 de marzo de 2001.
Ademds se incluye adjunto todos los resultados de analists llevados a cabo durante el
"Information Collection Rule JJ (ICR) de varias plantas de filtracion y, entre ellas, Sergio
Cuevas WFP.

Le reiteramos que semanalmente se le proveerd al DOH todos los resultados obtenidos
en la prueba, asi como las certificaciones requeridas; y el mantenimiento de las
condiciones y modificaciones tal como detallamos en el plan propuesto.

Incluyo una hoja de aprobaciones la cual se incorporarin al documento finalmente
aprobado. Por tanto, le agradezco que tan pronto hayan aceptado este protocolo nos
envien dicha hoja. Cualquier aclaracion, agradezco que se comunique conmigo al 620-
2277 ext. 2118, 21206 al celular 406-4713.

Cordialmente,

C~~~
Elv~ Cedeno =::s
Gerente--R:~ci6n

-,
Cc: Marc Zacharias, Jean Marc Philipot, Marcos Negron, Reading File

REGION METROPOLITANA
Apartado 25099, Rfo Piedras, Puerto Rico 00928

Ave. Barbosa # 604, Piso 3, San Juan, Puerto Rico 00917-4310
Tels. (787) 620-3700 I 620-2277

VlVENTfi



JI"" Compania de Aguas de Puerto Rico
RegiOn Metropoli(ana Autoridad de Acueductos y Alcantarillados

Estado Liore Asociado de Puerto Rico

1- APROBACION PROTOCOLO DE OpeRACION
PRUEBA DEL CAMBIO PUNTQ PRE-CLORINACION

Este documento contiene la informaci6n necesaria sobre las condiciones
operacionales de la Planta de Filtraci6n Sergio Cuevas Bustamante y el plan
de manejo requerido por el Departamento de Salud para realizar el cambio
del punto de pre-clorinacion por un peri6do de treinta dias. Esto forma
parte de la planificaci6n de Compafiia de Aguas de Puerto Rico para Iograr
Ia reducci6n en la formaci6n de trihalometanos en el Sistema Metropolitano.
Las siguientes personas revisaron, comentaron y aprobaron este documento
para que oficialmente conste como el proc'edimiento a ejecutar para dicha
prueba.

c ~("["~,,~PREPARADOPOR: \...~~~
Elvin QY6lc:z: Ceoon~
Gerente de Produccion CAPR
Responsable de la Prueba

PECHA: 2.."5 I~~J <;/c ,

PECHA: 03/<3/0 I

PECHA: 2/13/01
t i

Director Departamento Tecnico
y de Cumplimiento CAPR

()~ PECHA: .3k~)Ol
Olga Rivera
Directora Programa Agua Potable
Departamento de Salud

3
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Departamento de Salud
Secretarfa Auxiliar para Salud Ambiental

Programa de Agua Potable

8 de junio de 2001

Sr. Jean M. Philipot
Director Tecnico y Cumplimiento
Campania de Aguas de Puerto Rico
Apartado 7066, 80. Obrero Station
Santurce, P.R. 00916

--.

Re: Evaluaci6n de cambio de punto apllcaclon cloro PF Ramey (3293)

Estimado senor Philipot:

Acusamos recibo de su comunicado fechaco el14 de mayo de 2001 donde indica que se llevara
-u.-------- ..acabo-ana-eva!aact6risom-e-un-po-sibte-camb-m-oo-etpanto-OO-aplicaci6n OOcioToen-ia-planta-de--'

filtros en referencia.

EI prop6sito de este comunicado es recordarle que de acuerdo a la reglamentaci6n de agua
potable, antes que se real ice cualquier modificaci6n significativa al proceso de tratamiento para
cumplir con el Nivel Maximo de Contaminante de frihalornetanos, se debera someter y obtener una
aprobaci6n del Secretario de un Plan que detalle tales modificaciones. Dicho Plan debe asegurar
que la calidad de agua potable servida no se vera afectada adversamente por tal modificaci6n,
entre otros requerimientos.

Estamos a su disposici6n para discutir cualquier duda 0 pregunta relacionada al Plan requerido 0

cualquier pr~~unta relacionada.

Sin otro particular, quedo.

&i3Pl$vv
Olga I. Rivera
Directora
Programa de Agua Potable

as/em

Cf: Jose Sanchez- Team Leader Norte
Alex Rios- Coordinador Area Aguadilla

P.O. Box 70184, San Juan, Puerto Rico 00936



~r"... Estado Libre Asociado de Puerto Rico
Departamento de Salud

Programa de Agua Potable

22 de febrero de 2001

Sr. Jean M. Philipot
Director Tecnico y Cumplimiento
Compafiia de Aguas de Puerto Rico
Apartado 7066, Bo. Obrero Station
Santurce, P.R. 00916

Re: Cambio del punto de cloracion en Planta de Filtraclon Sergio Cuevas

Estimado senor Philipot:

Luego de evaluar y considerar la solicitud del cambio en referencia sometida por la AAN
Compafiia de Aguas a este Departamento, le indicamos que autorizamos el mismo
condicionado a 10 siguiente:

1. Cumplir con Ios requerimientos contenidos en la parte 40 CFR 1~1.30 (f) para
estos propositos,

2. Someter un protocolo de muestreo para aprobacion de este Departamento
asegure que la calidad bacteriologica del agua potable servida por esta Planta
no se vera adversamente afectada por el cambio en el punto de cloracion.
Este protocolo debera inc1uir, sin limitarse a, los siguientes parametres:

• Muestreo para bacterias coliformes, coliformes fecales y estreptoc.ocos
..., --"fecales

• Conteo de placas estandar
• Fosfato .
• Nitrogeno de amonia
• Carbon organico total

I

• . Absorci6n especifica de luz ultravioleta a 254 nm (SUVA-254) en:
agua cruda, en lugar aplicaci6n pre- c1oraci6n y en agua tratada

• Potencial de formaci6n de trihalometanos
• Trihalometanos totales (TTIDv1' s) diarios a la salida de la planta y en

el sistema de distribuci6n. '

Edificio Nacional Plaza, Ave. Ponce De Leon #431, Oficina #903, Hato Rey, PR P0917



Jean M. Philipot
Paglna 2
22 de febrero de 2001

3. Mantener y demostrar en todo momento el residual de desinfectante activo
requerido a traves del sistema de distribucion,

4. Mantener en todo momento las condiciones y modificaciones tal y como
aparecen y se detallan en el Plan del cambio propuesto con fecha del 12 de
febrero de 2001 aprobado por este Departamento.

5. Asegurar en todo momento el cumpliniiento con el punto de referencia 0

"benchmark" segun el Plan de cambio aprobado.

6. Asegurar en todo momento el cumplimiento con el minimo de 3 log remoci6nJ
inactivaci6n de Giardia (99.9 %).

7. Someter informes semanales que incluyan la informacion antes requerida y el
progreso del plan.

Esta aprobacion para realizar la prueba del cambio de punto de aplicaci6n de cloro
propuesto sera valida por treinta dias calendario. Luego de esta fecha el Departamento
de Salud evaluara su efectividad en la reducci6n de los TTHM's y Ilegara a una
determinacion final,

Sin otro particular, quedo. ....,

lf~cG
Olga I. Rivera,MSA
Directora
Programa Agua Potable

Cf: Delia Olivo, DS
lng. Jesus Saez- DS
lng. Elvin Velez- CAPR
lng. Emma Blanco, DS



'"

APPENDIX fit

PROTOCOL fOR DEMONSTRATION
Of EEfECTJYE TREATMENT

This Ippendix presents approaches which cln be taken to demonstrate
overall effective re.oval and/or inactivation of Gi.rdia cysts,

H.l Qemonstratiqn for Alternate TtehnQJggy
Systems using a fHtrati~n teehnology o~her than those enU1llerated

in the SWTR may demonstrate the effectiveness of the treatment process
through pilot or full scale testing. A~,a .inillUm. testing shoul,d be
conducted when t,h!source exhibits its ..erst case annual conditions. Seme
'systems may have two periods of ·worst ~Ise· water quality including the
cold water in winter or algae blooms during the sUlmer. .

Pilot units should include the following:
filtration rate of the pilot system equal to filtrationrate on full scale unit, ,
pilot filter diameter greater than or eq'ual to 50 times
the media diameter, (Robeck. et a1·1959)
lIIediadiameter, depth, and' size gradation should beidentical to full scale,
coagUlant dosing identical to full scale
any mixing and settling occurring before filtration inthe full scale plant snould be reproduced as closely aspossible in the pilot. Mixing should be of the same Gvalue(s), and the detention time for settling should beclose to the average flow detention time for theprojeeted fu 11 sea 1e plant.

According to the SWTR, alternate technologies must be c~pable·of
meeting the same turbidity performance criteria of slow sand filtration
systems. Thus the fi1tered water from the process should be monitored
continuously ·or with grab ~amples every four"hours for turbidity •. The
requirement for meeting turbidity performance has been established to

14-1
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..I ensure ·that there will be no interference of turbfdUy wfth, virus
inactivation through disinfection.

Following the demonstration of .eeting the turbidity requirements,
the level of Giardia cyst retIIOvalIchfeved must be determined. The,
protocol in M.2 may be followed for this demonstration.

!
\

-..
':

'.

:~~.

0'

M.2 Particle Sfze Analysis DemonstratiQn.for Giardia Cyst Remova1 Credit
Particle size anl1Y5is Illy be used to demonstrate the level of

actual Giardia cyst removal provided by, the 5ysta. This detllOnstrat;on
cln be done using samples from the fu1l seal. plant or I pilat unit.

In the clse of either a full scalt or pilot sClle demonstration,
removal of particles in the range of 5 to 15 UII in diameter should be
determined using In electronic particle counter that has been calibrated
with latex spheres. If a light blockage device is used (e.g. HIAC) this
calibration should have been done during installation of the device. The
calibration should be c~ecked before takfng measurements for the purposes
of this demonstration. Samples should be diluted ~ppropriltely to ensure
that measurements do not reflect coincident error. Coincident error
results when mere than one particle pass!s the detector at one time,
causi ng an ineccurate particle count and diameter measurement.' An
electrical sensing z~ne device (e.g. Coulter C,Qun~eror ~1zone) Ny 1150

be used. Appropriate dilutions, electrolyte strength, and calibration
procedures should be followed (these are scheduled to be Dutlined in the
17th ed;tion of Standard Methods). Whenusing an electrical sensing zone
instrument, 'an orif;ce no larger than 125 "III and ne sllla11~1" than 40' U1II

should be used since only, particles between 2%'an~ 40% of the orifice
diameter are accurately sized and counted (Klruhn et a1 1975)~ ,

Samples' of the filter influent and effluent should be taken .~
minutes after the backw~shed filter is placed in operation, and ev~~ 30
minutes thereafter for the first 3 hours of operation, followed by hourly
samples up untfl backwash (~1e5ner et al 1987). All samples should show
at least a 2-109 removal. The SWTR establishes an overall treatment
requirement of 3-109 GjardiA cyst removal/inactivation. Thus, disinfec-

~t-o.~.
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tion lUst be provided to suppletnent the particulate rtIIOval And Met this.
requf~nt. . . .Samples from repeated filter runs aay b. Iveraged at each sampling. .
time. but ~ample$ should not ~e averaged within one filter run.

Additional suggestions on parti~le counting technique (Wiesner
.1985):

. '.

1) If particle counts Irt not determined immediltely upon
sampling (within 10 .1nutes) 5i!llplesshould be diluted.'

For an electrical sensing zone lDeisurement. samples
should be diluted 1:5 to 1:20 with I ·partfcle-freellelectrolyte solution (Ipproxi.ately 1% NaCl) coataining100 particles per ml or fewer.
For a 11g~t blockage measurement, particle free watershould be used to dilute samples.
Dilutions should be done. to produce particle concentra-tions as close to the tolerance for coincident error IS
possible to mininfze ~Ickground counts.

Particle counts should be determined within 8 hours ofsampl ing. '.

A1l sampling vessels should be wished with laboratory
detergent, Clauble rinsed in particle free water, andrinsed twice with the water being sampled at the time
of. samp1ing.. .

2)

3)

4)

5)

6)

The log ~uction of partitles in the size range of·5 to 15 urn in
size can be assumed to correspond to the log reduction of Giardia cysts
whfch would be achieved.

M.3 Demonstretion "for Incrnsed Turbidity Allowance.

Based upon the reQui rements of the SWTR, the minimum turbi dity
performance criteria for ~ystems using ~pnvention~l treatment or. direct
filtration is fi ltered ~iter turbidity. less than or equal to O.S NTU in
95 percent of the measurements taken !ach ~nth. HOW!ver, at the dis-
cretion 01 the Primacy Agency, filtered water turbidity levels of less
than or equal to 1 NTU in 95 percent of the measurements taken every month
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